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INTRODUCTION
The principle objective of this study is to determine the existence of chemical conformities in the clay(s) used for the manufacture of Buena Vista ceramics that may differ from those in similar ceramics from the same historic period. Buena Vista ceramics have been described in a preliminary study by Scheans (1984) . His study is focused on stylistic and technological attributes found in ceramic sherds which were surface collected and excavated from a waster dump at the site of the Buena Vista/Oregon Pottery Company and compared to whole pieces from private collections. Scheans' analysis has established a typology for and characterized the process of manufacture of Buena Vista stonewares. Differences in style and technology have raised questions about the continuity of the material used for production of these ceramics both in time and location. Therefore, underlying this study is the need to improve the precision of inference and, thereby, future historical, archaeological, and anthropological interpretations of Buena Vista ceramics and others unique to the historical cultural development of the Pacific Northwest.
Clay, being a material specific to its geological origins and various weathering processes, is a configuration of recognizable proportions of chemical elements and conditions leading to deposition. Given a relatively uniform environment for manufacture (e.g., kiln 2 temperature, addition of temper, etc.), the products of a specific pottery (e.g., the Buena Vista Pottery Company) should reflect a chemical composition for the most part unchanged from that of the clay(s) used in the process. Using appropriate analytical methods permits (1) the determination of any conformity among samples and, (2) validation of the clay source(s) and its associated manufacturing provenience. Instrumental Neutron Activation Analysis (INAA) is a method for quantitative elemental analysis. The data derived from INAA can produce meaningful results not only on its own merits, but also (1) enhance the credibility of inferences made through other types of analysis and, (2) raise further research objectives.
Chemical compositional studies are in flux and mistakes are being made, but instrumetrial analytical techniques are sensitive, statistical methods are powerful, and effective characterization of pottery is more than a gleam in the eye of the analyst. In evaluating this approach, we especially note the potential of workshop debris (kiln wasters) in establishing local reference groups ••• As in much archaeolgoical research, ceramic compositional analysis takes place the interface of the natural environment with the social and cultural components of production. With modest improvement in our present body of methods and more judicious use of available techniques, we should soon be able to examine nuances of these relationships (Bishop, Rands and Holley 1982:318, 320) .
QUANTIFICATION
Beyond statistical methods embedded in the computer programs required for the derivation of data in this study, elaborate statistical presentations will not be made. Rather, derived data will be displayed in tabular form, and data with inferential merit will be displayed graphically and in bivariate plots. Samples used in this study are not representative of a statistical population. Rather, they were selected Table I .
PREPARATION
All samples were washed in tap water, dried, and crushed to a coarse powder with a stainless steel mortar and pestle. As indicated in Table I, Data from floppy disks were hard-copied, recompiled, and tabulated according to selected elements and their respective half-lives in days, and gamma ray energies in keV as shown in Table II .
After formatting, all relevant data were then analyzed using a FORTRAN computer program which:
••• reduces Instrumental Neutron Activation Analysis data to element abundances by comparing samples to a known concentration in a standard. It also computes relative errors based on counting statistics (Beeson and Keedy 1968) .
This program appears in the Appendix. 
SELECTION OF ELEMENTS
With the exception of cobalt (Co), criteria for selection of elements after analysis was the co-occurrence of the same elements in all samples as prescribed by the standard used for the assay. Cobalt was included, even though it did not fully meet this criteria, because of its occurrence as a colorant in underglazes on some of the samples (see Table I ).
Included in the selection process was a consideration of decreases in concentrations of elements in the clay(s) as a function of kiln firing temperatures. Rye (1981:49) , reporting on the work of Attas, Yaffe, and Fossey (1977) , notes that samarium (Sm), lutetium (Lu), (Nelson 1971:306 and Rye 1981:49 ). An examination of Table III shows a relative range of uniformity among all samples for Fe and Na.
As previously mentioned, Co was included because of its occurrence as a colorant in several samples. A brief comparison of the descriptions of samples in Table I to the data in Table II reveals that no apparent relationship exists in the assay as to whether Co could be visually identified and if so, whether or not it was mechanically removed.
Of the remaining elements in Table III Table I ). On this premise, Th was used as the ordinate 12 for a number of trial bivariate plots against other selected elements.
Ratios of inferential merit were determined to be those of Th with ytterbium (Yb) and Th with er. These ratios are presented in Figure 1 (Th/Yb) and Figure 2 (Th/Cr). (1) They best illustrate a clear demarcation between the Palouse control group and the Buena Vista samples compared to all other ratios of selected elements and, (2) they confirm along with technological support a subgroup within the Buena Vista cluster itself.
In review of Table I Some samples in this study were specifically prepared to determine if glaze chemistry would significantly skew the results of analysis.
The following groups are inclusive of samples taken from the same sherd with, or without, glaze removed and reported as prepared: (1) BV-53, Albany glaze and cobalt underglaze motif; (7) BV-56, salt and Albany glaze; BV-58, Albany glaze (see Table I ).
Assessment of the data as reported in the Th/Yb and Th/Cr ratios (Figures 1 and 2 ) and in the range of variation for all selected elements as presented in Figure 3 suggests that glaze chemistry had no and ideally a collaborative effort in geology, mineralogy, and chemistry for archaeological interpretation (see Bishop, Rands, and Holley 1982 
